The Visual Analogue Scale (VAS), Numerical Rating Scale (NRS), Verbal Rating Scale (VRS), and the Faces Pain Scale-Revised (FPS-R) are among the most commonly used measures of pain intensity in clinical and research settings. Although evidence supports their validity as measures of pain intensity, few studies have compared them with respect to the critical validity criteria of responsivity, and no experiment has directly compared all 4 measures in the same study. The current study compared the relative validity of VAS, NRS, VRS, and FPS-R for detecting differences in painful stimulus intensity and differences between men and women in response to experimentally induced pain. One hundred twenty-seven subjects underwent four 20-second cold pressor trials with temperature order counterbalanced across 1°C, 3°C, 5°C, and 7°C and rated pain intensity using all 4 scales. Results showed statistically significant differences in pain intensity between temperatures for each scale, with lower temperatures resulting in higher pain intensity. The order of responsivity was as follows: NRS, VAS, VRS, and FPS-R. However, there were relatively small differences in the responsivity between scales. A statistically significant sex main effect was also found for the NRS, VRS, and FPS-R. The findings are consistent with previous studies supporting the validity of each scale. The most support emerged for the NRS as being both (1) most responsive and (2) able to detect sex differences in pain intensity. The results also provide support for the validity of the scales for use in Portuguese samples. Ó
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Introduction
The Visual Analogue Scale (VAS), Numerical Rating Scale (NRS), Verbal Rating Scale (VRS), and Faces Pain Scale-Revised (FPS-R) are among the most common measures of pain intensity used by clinicians and researchers. Evidence supports the reliability and validity of each of these measures across many populations [10, [26] [27] [28] . However, each measure has strengths and weaknesses. For example, research indicates that VASs have more ratio scale qualities than other pain intensity scales for groups of patients (but not necessarily for individuals) [13, 42, 44, 45] , although some authors note that VASs scales do not always have linear qualities and are not always normally distributed [37, 55] . Pain scales with more response levels (eg, the VAS or 0-10 NRS relative to the 6-point FPS-R or 4-point VRS) have the potential to be more sensitive [6, 9, 55] , although more response categories do not necessarily translate to more responsivity [7, 19, 29] . Furthermore, research findings suggest that no single measure is consistently more responsive than any of the other measures [6, [9] [10] [11] 28, 30, 36] , although the responsivity of the VAS, NRS, VRS, and FPS-R has yet to be directly compared in the same study. Also, the validity of these scales has never been examined in a sample of individuals from Portugal. Evaluations of common pain measures in samples from different countries and cultures can help establish the cross-cultural generalizability of validity findings.
Perhaps the most important validity criterion for a pain measure is its ability to detect changes in pain with pain treatment or procedures known to produce pain. One method for doing this would be to use an experimental design in which the amount of stimulation is highly controlled [14] . The cold-pressor test is an experimental method for inducing pain that is thought to reflect many (but not all) of the critical components of clinical pain [25] , and its advantages are discussed in the literature [14, 22, 40, 53] . Moreover, an increase in pain intensity as water temperature decreases is well documented, with small variations in water temperature resulting in significant differences in pain intensity [22, 53, 54] .
A number of studies have examined the influence of sex on pain perceptions and pain response to experimental pain [14, 40] 
